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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability of 
a system for ATM-PON private line service. 
SOLUTION: In an ATM duplex system for which a part 
between a coupler and ONU is duplexed, this station 
side optical network terminating equipment OLT is . 
provided with duplexed line terminating equipment loaded 
with the transmission/reception part of PLOAM cells for 
monitoring transmitted and received between the OLT 
and the ONU, and a PST message transmission/ 
reception part for loading and separating information for 
changeover control to/from the K1 and K2 byte area of 
the PLOAM cell; and a VP/VC switch part for 
performing changeover to the VP or VC unit based on 
the K1 and K2 byte information. 












) 




































j- 















LEGAL STATUS 

[Date of request for examination] 24.07.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3598952 

[Date of registration] 24.09.2004 

[Number of appeal against examiner's decision 
of rejection] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detait/main/wAAAyba4MkDA... 2005-1 1-18 



(19) B#H#ffrf (JP) 



< i2 > & m <* «= & a (a) 



(ii)!ftfFffiiB&Wi#^ 
#^2002-57679 
(P2002-57679A) 

(43)^H B ¥^14^ 2 3 22 0 (2002. 2. 22) 



(51) IntCl. 7 
H 0 4 L 12/28 
H 0 4 B 10/02 
10/20 

H04L 12/44 
H0 4Q 3/42 



10 4 



F I 

H 0 4 Q 3/42 

H0 4L 11/20 

H 0 4 B " 9/00 

H04L 11/00 



10 4 



D 
H 

N 



fW(##) 
5K0 0 2 
5K0 3 0 
5K0 3 3 
5K0 5 0 



34 0 

l*^O^C20 OL (£13 H) 



(21)fflS#^- 


#K2000-243029(P2000 -243029) . 


(TDfflgA 


000004237 
















¥i&12^ 8 /§ 10 B (2000. 8. 10) 




JWaW§K£ETB 7i 








(72)$gl£# 












JtOSC**K2Q£TB7i 


















(74)ftSA 


100082935 

























(54) mW<D%m ATM-PONrlfr>XTA, SDA#«^«SB> ^WATM-P 

(57) mm] 

[WE] ATM-PONl 

^^iONUIBSr— »bLfcATM2l[ 

d£/SfMB£:, ftftfEP LOAMt^K 1 , K2/Wf 

SfflSKl, K2^ h1MHi:S-3#3ttVP4 
fcttVC*ffltC x t3O0#;lSrfT 5 VP/VC^ 




11 




12 






PON LT(1) 
<l%) 




VP/VC 


-J 












PON LT(0) 




SI 


1 




«>&> 


















CPU H3 



if 



□ 



TOM. 



(2) 



M2 002-57679 



20 



1 1 at* ? 7 ttoA%wftmmiti&mwm*-m 

ffcU KEftittt- if ^ Srftftt 5 A TM- P O NZ fi 

WEATM-poNzifr^TAit mmytmmmm 
m t sr^-r ^ z t tt5ATM-po Nzia-fk-> 

[»*«2] itl 1 Ei(7) ATM - P O NZfflbv'^ 

%JH»itt£am Tr£g{f ^^.-^fflOPLO A Mi? 

-WWfSrff 5 Z t £4#8*£1-5 ATM- P O NZlftV^ 

[»**3I ATM-PON-CfflV^fe*L5^HB5tlHj|*SH 
8ft?*ot, fl(fffiS«*iW»»gflltt, PLOAMir 
/^<7)^ 7t-v ? xiJ7Kl/K2/^ hco^^ h 

izmf&w r> # set mw® r> mx.m^ sRt 

#«3t»»«3S«M -eS«fi ^tt5^^ffi(7)PLOA 
Mir^i^/Sffgpi, fiulBP L O AMt;K?)K 1 % K2 

»v 9 #x.a^iffloif n&&m&m*& p s 

T * -y ir - ^iS/SflHB t 5 2 » fc * Jxfc ? 

^*S«4:. SffIEK 1 , K2^ 
vp*tfivc*tti:, ^o^)fx^T9VP/vc^ 
* ^§15 4: trffi 7L 5 Z 4: SrttMft 4: -J- 5 ^#J3tffl^ffi^g c 
• [»*q[5] ATM-PONT*fflU^^5iOA#fi!l3feiW 

swa*oA#{W3tiiH3^4B3£«fi, mw^ttmmth <£>E 

MS:2»fcL-C«J5B;U ^(OOSS^f^ 2o 

«#S:gfIL't, 4f *Sr»iR"rS"feu^#4:« 
x.5 Z t SrW«t-j-SJDA#<S[|*IH»«S$IB. 
[»#35 6] !S*il5^fB«60iDA#«P^ffiSSg-Tr 



7 ] If 6 tZffi^Ojp A#«*Wte»««"C 

A#W3te*H*M8S«. 
[fit** 8] »*«3EttO«{ffl^*»»*«t»*35 
5 SBttO JPA#ffiy3tlHj»4!8»« fc «*cO}t* t ^ 
SufBiP A#fflJ*i«*Wf8aSttHI t BufB3t^7 7"7 W SrTC 
10 IftLTMt, #JPA*{BS3t»*f«8«TWlB«ffilJJt 
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«^feaSflr**t67 f -^Sr»Ri-5ATM-P 

Htj|5ATM-PONZia^v'^y = -A^ x WfBSfflJ3t*H^ 
»*«tMA#«3fei(HJl*«K11Bn^aiS« £*x6:7 u- 
* b^Bf^Offiflifc#**tb59ID#x.fR!l1llil 
tf £r ffl v n T m 1 BTuftlb L fc ^ co ^ o # x. fHffii =f® £ 
i"5 Z t ^fflfht^ATM- PONZlft^f^o 

[M*«9] t^^Iftf5AT.M-PO 
NZl<k*Stfcot, SulEATM-PONZlfi^fe 
fi, **^9i»A*«3fc«<»*K«nil«:z:a<fcb, A 

^^fflcOP LOAMir/l/COK 1 s K2/<-rhfti^ctC 

(effl 9 # A. *tf 5 ^ ^ 5/ ^° 4: ^^-T 5 Z <!r t f 5 A 
TM-PON-lftM' c 

[Il*?10] ft*rl9tCfB^cOATM-PON~S{b 
*ffif±*6^, PLOAMt/U^co^^ir-^xijTK 

EK 1 /K 2 /^>r ^>fflv^TJ0A#«lJ3tJH^^B3S«O|lIj» 
5 A TM - P O NIIft*So 

[fl»**l 1] W**l OlCfBScOATM-PONZlfi 

fb**tt*fote, JoA*«i*iH»«i*«tc*5v^r, sda 

#^fe^>«#Sr*Wa 2 oco 5 -Y >*^M8S«(c^ia 

«**r»«i-*^y^^4:**A.*r 4:4:4**4: i-5Bt 
^1 0 iCffif (^) A TM- P O NZlttfc 

[W*3J1 2] Mf*5[l OCEt^ATM-PONZl 
BSt'fcot, WfSJnA#«3te*H»«»3S«^*5V^T» 

*Sr*0«i-5^y^7 p *:«A5^4:4:4»«4ii-6ATM 
-PONZlttSo 

[»*3gl 3] W*3S1 OICffiiR^ATM-PONZi 
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fc«rW»i:i-5ATM-P0N-»b*» 0 

«WW4r*MBLfcP LOAMir/i/^tp7 l/-AS:^p 

P LOAMt;l/©a 9 #;iH»ff $RO 0 1 **T*£fc: 

tCfeftcD A TM- P ONZfttfc 10 

2rjg«cLfcP LOAMir^^if^ ^ *i£lf -^5 ^ 

P LOAMir;K7)g] 5 tf £ffl4tpflM8<7) 0 3R/ 1 ISjfo 

mi 0{CfBSOATM-PON-S{t:^S 0 
[W*«l 6] J»#Kl O^l^ATM-PONll 20 

fb**ftfi$ 6>K, W1ffl!raA#«*#I*l*»«K^*5V^T3ra 
A**> h SritflB 2007^ ^SSSIB^IB L 
T, ^««**Il»««»caHSi-S^^2y^ , i:, ME 

^#ftt§ATM-PONrii^ 0 

7] »W*iHJ»«i2K{iiJPA#fflJ3tM«-«8Sg 
■B*rPST>5f-fe-^ Srffiffi L X « *8E« ^ffUT 
M— P O NZlft*Stfcot, 30 
iflEATM-PONIIffc^tt, «ria»{W3tiW»ffi36 

j d A#«3tiiH»**« ttLt ^mwm^mmit^^ - 
mm mtfit»« z sit l fc jp a#«i*«m**« 

*LfcJnA#«**H«l*««<o* x Srf? 5 

4: r t £#j$:4: i"« A TM- p O NZlft 

[M9I18] iSflO^IHj|*flS««iaA#ffllJ3tlH»MK 40 
£ P S T * v ir - ^Srftffl L T ttfflK««rfT 5 A T 
M- PONZl«T*fcot, 

WEATM-PONZlft*ttfi, S&fB«ffi»5tffl<»«i3g 
«Tm«M2J#;t h y #Srtft*q TASKS!*-*- S 

AlA*ftl3bM»«ttB(c» LT0j||«I#*.it|Rflr»fe— 

fltFlBli]»«J#^fltB«#S:g{ff LfcJDA#<H!l3tffl3|*fl98 
gKT\ »«J#*.eo!!^SSr2|5!l*U l§]»ffltf 
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^wm^(D^^mA^mytmm^mm^^Lx\B]^ 

5 A TM— P ONllttS 0 

[fil**Il 9] tufSATM-P ONfi, llfk^rA 

mmfrb^mLtcmmw^mmm^&simisXh, a 

SI 8 (^Sf ^)ATM~ P O NZKbMo 
[»*52 0] 4: «*OJnA#(W3tilH 

#{W3t«»«8*«m t tufa** ^ wsr jcft^k ^xm& 

b^S^ix^x— ^ Srgff 5 ATM-P ONHfifbi/ 

»A#«3te*»«K««^ 
-PONIIft^rA, 
[0 0 0 1] 

^K&V^T, ffSteil^ATM — P O N (Pa s s i 
ve Optical Network) O ~ fijbfft* 

[0002] 

g£ft*jEfc:5l§:i&*, ^ra»!te^-K (A 

TM) ^ffl^fc^^^^^V^^-^CO^it^S 
<03tiPA#T^*t:^ v^^^A (ATM— PON) CO^A 
^it^"ev^S□ B13H, ATM-PON«0jf$) 
^ FTTB (Fiber to the Build, 
ing) , FTTH (Fiber to the Ho 
me) f^DAf^TA^^LTV^o Z CO j: 9 
^P7v#T^ir^^^-7 : -Aic*Dl'^T, ATM— PON 
tt,- «»MOLT (Optical Lin 
e Terminal) ^^ff^ 1 *t#gJf^CD 

ScU, *7^^#teR»S^fca»o*A#«*IBj|»*B 

-ZT\ T?f*tt, 1. 5^m««^U ± 
9flF«tt, 1. 3/im<0»*«SrffifflLT«*^«#a: 
^b*3;fcJ:oT3fe7T-f^"eoi 5 5Mb i t/s^^r 
fRjiiftSrHaUTV^o ONUfi N a.— If— |C» 

ATM-PON(7)7 0 p h =1^^^ y^Sr*i-RWH-C* 
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Oo -CO J: 9 ATM-PONTIt ^Mi^f^rl^yt 
WDM, E/O, O/E^*, TCWtiCPST^ 
^ir— v ? ^r^fi-5fc^07 p n h=r/u > ^UT, ATM 
-PONO±tt(CATM/P H^^^ttStLSfllfifeT* 
• fcSo — # % ATM-PONfffiit-t^^ ££3. 
-*^fW#ii5*9oo*>5 0 FTTBOtf 
J&~t\ ^lc7)t7^^Jt*ATM(7)VP (Virtu 
a 1 Path) ^ftjttL-tfcfe^tfe^Lfc^lftSr 

hE7 — ^©iifllOft^a^ ATM-PONO^pt^ 

[0 0 0 3] B6ft ATM-PON|C*5Jj-5±.9EW 

ATM-PON*«»t-^fcttt, *PAI*Oj8j»te 

OAM/H^irA' (PLOAMt/l/) ^OfiJ^T* 
JfAi"5JK"Cii«^ffftfotL, cot^fcov^te I T 
U-TG)»^G. 9 8 3. lfcaftStLTV^S. 
^T^P^o^Tf^ 1 7 Afd 5 3^<-f hcoiryu 

EtB«J»««Sr«it5PLOAM (Physical 
Layer O AM) ir/U^r Ltefflf^o *fc, T 9 

^fafcov^te, 17^*^9, ^<-^^k« 
^HSrtTJttJfcftflfi: LTWH2 0 0 0-4 4 6 1^ 

m^mmm (tdma) w^t^^da^v-^^a^ 

[0 0 0 5] Sfefc, *5WP9- 1 0 7 3 5 8 #4tfR1B 

m-tz>t><DT\ toA^mmmmmm (onuj 

[0 0 0 6] 

ct5***^9i:OLTSrSB»i-5PON LT^O 
^> 1 (9 f 1 5 ATM-P ON^MIC^V^, 

ONUt^^rflOfi^^S (KIBlA. IB) S 
fdj:^/7tOLTr^|5]l (EIW2) ^ifOEiftK' 
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on LT-e±5*rft<z>fflf-g-6Pfd«tftad*ixfc*&, o 
< r 1 9 s - * ©b»t* n<Dmm& 5 it* * 

[0 0 0 7]Jt MO*fttLTVP, JfcfiVCO 

^(Virtual Path:VP) /mS^^^JV 
(Virtual Channel: VC) (Dmtk, R 

OLTi:*^5W-e-a[Yb**bTv^fc)6S, >>*^A 

**-CT#fc. 4*H2 0 0 0-4 4 6 l-*a*KBito» 
20 Wfl, TDMA?>f^Dy h«rfflVxfcft*T*>5. A 
TM— P ONMOS £iSffllh5 r t f*T*# ftl\ 
[0 0 0 8] 4f gi^p 9-107358 #^«fE* 

IMIfcLfct^fc!), ATM-PONffflif-t^ 

[0 0 0 9] #J8Ktt±ffi<OHJH*#p?BU ATM— P 

ONfMt-t^^u vp$fc«vc*fi^ ffe 

ifrfe'Hi^GD^O 9 #X.£rfr^ 5 ATM— PONO/n 
[0 0 10] 

IWit*ftt5fcat)tf)¥«] *38W«t % fttf^iO 

PONZIft^rA, Affl3feMttNI&B (OLT). N 
iOA#«l**H»iB3S« (ONU) , fcWATM-PO 

S9tilrff*5)ATM-PON^)7 9 pf^^3yM 
[0 0 1 1] *JSfl©ATM-PONZftfc^fA 

[0 0 12] Sbfc, ±Ei» 5 OLT 
Kl, WVWTi&ftoZk 
[0 0 13] WIBOLTtt, PLOAM-fe/Hf© 

«] ^ s c tmmm *) s.Ri 
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i-5 7U-A«fig#ftfc, Kl/K2^ htffl^TO 

[0 0 14] MIEOLTfi, OLTtONUW 

T-iHg-ff £*LS^e = *JBcE> P L O AM-tr/H^/g-ffSE 
£> mflBP LOAMirAOK 1 N K2/WhffiilC§)!) 
#A.W«fflO««Sr»«5J-*-i-5 PST^ y 

IEK1, K2/^ Ht«fcS^#aRVPifcttVC|t 
fifcl^ WQWZ_&fto VP/vw-f ry^Mbfrffiz. 10 

'So 

[0 0 15] Sfc, StTfBONUtt, OLT^Kn^2 
^^e^^ISbT. miBOLT^556«i-5ai«^« 

[0 0 16] ONUfl OLT^b^©7>f 20 

[0 0 17] £*:ONUlc:fc3f+2u «MB«J9#*.*J^ 

[0 0 18] r^±5*«fifc4r*i-«ci:^J:oT*:3B 
^JztUl KI^S t ^^tt 9 A TM 2 ift^^r 

[0019] 30 

©ATM-PON©**Btfc9, ^Mffl^SiiO 
T. »Af^^fe50NU^ Afll3tfl)^W%B 

o l t no co a t M-tr/i^- * ^>asgft W^tlt^ 5 0 

[0 0 2 0] #5893 tt, JB«3telH»«afillOLT, 3fe# 
Z?7, ttAtS^O N U t tit ?rZift Lfc A TM 

[0 0 2 1] J^T, mW&m^X&ftm<om&&&Ml£ 
OLT10 0Ort««fi8ll VP/VCSC 
^R]tt5VP/VC^yf 12, SMPONfl 50 
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iMIgMKNIttKPON LT (0) 10, ^HIISpon 

»«ia*»*B3e«PON LT (1) 11, *5it^PO 
N LT (1) lliPON LT (0) lO^bCOEl 
»^*«^#*«S:iK*U VP/VC^yfi 
2(C@^ ! 9#x.^?ri±i1-^Vt: 0 zx--^CPUl 3^ 

[0022] :^i5l:oLTioo(t o^ s \7h<o 

poNm^asasa : pon lt (o) s pon l 

T (1) S:fll*.«a^E«S*L*:VP/VC^^ 
i2fc:-c\ VP (/^ft;^) Sfciivc 3 s - 

fc, wtbbovP/v.c^9#^ftf^<0SJ«i*3J:D«51ffl 
— 9. fci ;ifi\ VP/vc^Kf- 
^*««S:CPU1 3^LT7^ir^y-Kfl^ 
(AN management syste m) 

[0 0 2 3 ] £fc, *7r>f^t?a«**taii«|H]j|»± 

O L T 1 0 0 ^^(7)^0S^ff ^^Mt5 
W^IOS, OLT100 ^exD-TflHajftO^fS* 
1 0 4*!E«*tt*. 

[0 0 2 4] a— If— ^rt-^^-^-r^^JRSFSJxSiPA 
fS^ONUi (i = l-N) fl afflSPONEUM* 
SilPON LT (0) i (i=l-N) =T-m% 
PONIil^jBgfPON LT (1) i = 
N) , T^SOr-^iff^PONLT (0) 
tJSt^PON LT (1) i 4r 9 fc-T^iitR 
-T^iru^^i ( i = 1 -N) d>fe«**tt*. 

[0 0 2 5] 3t*PA#«8*ONU i ( i = 1 - N) «\ 

1^2oOPON0iHStl;7p-K^^^ 
LT (0) , PON LT (1) jCtgfl LfclH— 
[0 0 2 61 OLT^bONUi ( i = 1., 2, 3-- 

n) ^cDTvm^te. gmmm&s i?77i^^oN 

Ui^Ig£tu ONU iO^ffllP0N|H]^»ffigi 
PONLT (0) i -C»*B 5*1,5 o — OLT^bO 
NU i (i"=l, 2, 3-N) — <DTBflM§-tt. ^fflfia 
Wt<0^3^y 0Ht#ONU i ONUi(7) 
^{i^PONiEl^S^gPON LT (1) it« 
£;K5o PON LT (0) ifeitfPON LT 
(1) i -?**■» Sfbfc« -feu^-urj; t> PON 
LT (0) i^PON LT (1) i O^f W^t) 

-cv^o *«w-ett, atm-pon^dt 

[0 0 2 7] 0311 **W^)*J60?Bffl©PLOAM 
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t/U07t-7ymt*9, (a). (b) , (c) 

£ c ^LT, ATM-PON^n7^Vay©tfc, 
r OP LOAMt^tW ^t-v^x y 7K 1 , K2/< 

6 D tLt, r.ixSrS««-C#BR-r5r tlcj; 9 0 5R, 10 

[0 0 2 8] r©i5iiMi:5- onu 

- O L T Effl Srfiig (D¥?l£(D P L O AM 

?J^SDH07l/-AOKl, h^jijfx.^ 

PLOAMir/Wl eaSK-tSraM' $tt5 7 A 

PLOAMt;^#^Kl, hMi^iC 20 

t * o fc««Sr#H8 ttg] 9 #£»f££rfT as-e 
SDf i«f*©»IHt^- K?x7Ti«t5 i i: t 

[0 0 2 9] B3^*5ft4*«W^Hlfte?KlfilCj3JtSP 
LOAMt;K^^-^t-v J xU74 lit 7^-K^^ 
* h Sr^i-HEaiJ-^ 3 1 , 

^i-BM'J^ 3 2 , 0*- HO^^vStSr/TtSJB'J^ 

3 3. fe«tt5K h • K2^W h*&*fiffi^c3 4, 3 30 

a^PON_ID36, PST^yt-v?T'fc5:i " 

4 0 Six*. 

[0 0 3 0] H7f4, TVJ5fa<D7 U— AfclJfA 

SttSPLOAM-fe/Ufi^ffiSr^i-RKia-CfcSo in 
7 (a) ^7^i~J: 5 l 7 A 5 

il«LTaSfflr$ix5« r<E>*§\ PLOAMt;Hl fe 
&^D»HSW*c:«9«feix-cv^5o-c, OLT^br 40 

PLOAMt;W#^« Kl, K2/^h^S 

[0 0 3 1) 02ft *»OLT^)J; 9 mMftffitfZ 

S0S10, 7^>*MB8B1»1 Is VP/VC^y 
f»12, »*#S#«*B (WDM) 15, O/ElQfe 
SSI 6, E/0^tfe§B17, P LOAMt/Ul*«»l 
8, f«il9, PST^ j/ -fe — i/^ifpP 2 0, P 
ST^ y± — &&flm2 1 Sr«x.5«^fc-5 0 50 



¥?ffi 2002-57679 
10 

[0 0 3 2] ±!B»/#fc*5^"t\ ATM-PONOTC 
^-^oatBTfcSP ST^ yir — vS£{tg|5 2 IT?, ffl. 
fy&XbtllZP ST^ y-fe — S^tt, PLOAMt/^f 
SB2 2T\ 28#-fA^pybftfcP L O AMt/uSrff 
AU E/OXtfe»l 7t\ ««/3te«-We*£*K ft 
(wdm) l 5*r^UTJiPA#«K:aSfllS 

[0 0 3 3] 2fete*3BW©*!!fa^— -Jrv^fcov^TRK 
1~5 0 IHliC*5V>T. OLT^bONUi (i=l, 
2, 3-N) ^T-Sflttt, fcfcfcfi^oaJBEM* 
^l^t*fe§i:t§i:, %*y a: 7 1 0 3^E)#ONU i 
K#K£*L, O NU i ©ifflS P O N0lHSif P O 
N LT (0) i TlM^n^c — *\ OLTHON 
Ui (i = l, 2, 3-N) ^TOfittt, iHStlaKift 
03fe*^7 1 0 4Ht#ONU i ^IB^tL, ONU 
.iOTI^PONMUgitPON LT (1) it 

[0 0 3 4] PON LT (0) ifcitfPON LT 
(1) i -C^^tbfcif-^^, ir Ix^^ i tcj: 9 PON 
LT (0) i^PON LT (1) iO^ftl^b 
Ett)tH£*t5o itttaffllOPON LT (0) i d> 

[0 0 3 5] Zfefc. **WO*Jfe(OJBlR^*5*t5«J?)# 

»i^SJ0fx:»^ii, fcfcx.fi, onu«^/7Pb1 
©fa* ©EMfcftflf * iftc £ cd v p W4co-g] 9 
£?t54§£\ TS^tt^ONUt^T^^fK.^ 

^t^-^-V^it'&^o Hi 4:Jo e fcD ? [U 5 ^S<5#, 
[0 0 3 6] OLTi#ONUBTIt IsUfcttlR^flRS 

v^X AdSjE*<C*&ttB 2 © J: 5 LT^^ON 
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t LT LOS (Loss of Signal) ^PO 
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■MtTV^§: (7r^S8) 0 ^L 
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fc P LOAMi:/K/)K 1 s K2^-Y h«B«Sr«3B»l^ 
= *LT:fc5!9, -Kl { 9#^ff#^-atrPLOAMiryu§ r ^ 
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[0 0 4 5] 3 COlfiC7)^l[:o(/^i®^^ 
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